Molecular aspects, genomic arrangement and immune responsive mRNA expression profiles of two CXC chemokine receptor homologs (CXCR1 and CXCR2) from rock bream, Oplegnathus fasciatus.
The CXCR1 and CXCR2 are the prototypical receptors and are the only known receptors for mammalian ELR+ (Glu-Leu-Arg) CXC chemokines, including CXCL8 (interleukin 8). These receptors transduce the ELR+ chemokine signals and operate the downstream signaling pathways in inflammation and innate immunity. In this study, we report the identification and characterization of CXCR1 and CXCR2 genes from rock bream fish (OfCXCR1 and OfCXCR2) at the molecular level. The cDNA and genomic DNA sequences of the OfCXCR1 and OfCXCR2 were identified from a transcriptome library and a custom-constructed BAC library, respectively. Both OfCXCR genes consisted of two exons, separated by an intron. The 5'-flanking regions of OfCXCR genes possessed multiple putative transcription factor binding sites related to immune response. The coding sequences of OfCXCR1 and OfCXCR2 encoded putative peptides of 355 and 360 amino acids (aa), respectively. The deduced aa sequences of OfCXCR1 and OfCXCR2 comprised of a G-protein coupled receptors (GPCR) family 1 profile with a GPCR signature and a DRY motif. In addition, seven conserved transmembrane regions were predicted in both OfCXCRs. While our multiple alignment study revealed the functionally significant conserved elements of the OfCXCR1 and OfCXCR2, phylogeny analyses further confirmed their position in teleost sub clade, in which they manifested an evolutionary relatedness with other fish counterparts. Based on comparative analyses, teleost CXC chemokine receptors appear to be distinct from their non-fish orthologs in terms of evolution (both CXCR1 and CXCR2) and genomic organization (CXCR2). Quantitative real-time PCR (qPCR) detected the transcripts of OfCXCR1 and OfCXCR2 in eleven examined tissues, with higher levels in head kidney, kidney and spleen highlighting their crucial importance in immunity. In vitro stimulation of peripheral blood leukocytes (PBLs) with concanavalin A (Con A) resulted in modulation of OfCXCR2 transcription, but not that of OfCXCR1. In addition, the magnitude of the OfCXCR1 and OfCXCR2 transcripts in head kidney and spleen was differentially increased after the in vivo administration of immune stimulants, LPS and poly I:C and in the infection models injected with rock bream irido virus, Edwardsiella tarda and Streptococcus iniae. These lines of evidence suggest that these receptors may play an important role(s) in immune responsive signaling during pathogenesis of rock bream.